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Abstract A single-longitudinal-mode (SLM) Brillouin erbium-doped fiber laser (BEDFL) with multiple-ring cavities
(MRC) and fiber Bragg grating tunable filter (FBG-TF) is proposed and demonstrated. The fine structure of optical
spectrum is measured by observing the laser beat signals in the experiment, and effects of Brillouin gain, FBG-TF,
and MRC on the single-mode output are discussed, respectively. The output characteristic curve and wavelength
stability test chart are given. The single-mode output power of 4 dBm with the signal-noise-rate over 60 dB and

linewidth of less than 1.5 kHz is achieved.

Key words lasers; Brillouin erbium-doped fiber laser; stimulated Brillouin scattering; multiple-ring cavities; fiber

Bragg grating tunable filter

1 5l =

e RO B8 5 OB 3dB £ E R g 4 58
FWHM) & L3 R n 43 A J i 38 (DEFB) 2 5 &
WO iy H 2 v BB O 20 MHz, T O% £F #0648
(FL) M2 56 AR 45, AT LA A8 T 85 2% B g, H = LA
2% Cn A BLOE R ot RD . i FHL R A H
Sy F VR W) N R RS B A A T R [
2 S0 = AR B A TR TR

KB E LT (EDF) /R 36 25 /v i i FL FRZ
MBI MO (EDFL), HETE R T 72z i
GRS A LUK B (SBS) J2 o6 £F W il iz B
ST HC v 0 U 3 7 O AT B AR 2R AR VR R L X T

Wer B 2007-11-09; W EME A B HA . 2008-02-25

1.55 pm B ASHHGZ P J5 0 04 307 HE 5 0 e AH Xt
Wiz A 9 B 12 GHz IR T AN AN
LRI R RO 7 45 M A5 %) 5 Aii HL K 3 25 A9 A B AR
78 MBI f 10 ~20 MHz, SR 7 K 3% 25 1
NG FL FR A AR B I 2T 0ok 2% (BFL),
— SR — A~ HL A R A I Ll i A B
MoV TT IR A BE SRR G 25 10 4 6 L R AE L B
18 P AT U LA S A8 T RN TF 1 mW S BT
R BE A A LUK A R R AN R Y i R X
P K AR AR YR R AR A 5 R A R I U K el AR
2 HON 3 R ZL AR fb DT 51 R B T R R R
ST o [ B LA S T R AR

HEETE: EEARF%E4 (60510173,60536010,605060067) ¥ Bl gL 15 .
TEE-N: B FHQ982—) B MLt A, RN FOREFEOEH I i M WF 9 T4E . E-mail: wchen@semi. ac. cn
Sfifaf: SLTEA959—), 5 BEIE B 1 AR S, 322 A S Ot g R Y ke S 0k A5 O i A AR .

E-mail: nhzhu@ semi. ac. cn



9 4 173

F4 . SV LU I HE 4P MO 28 00 5 BB 5 1741

i HLIK 43 B £F 3406 #% (BEDFL) ¥ B 45l 2F
(SMF) w3 4 M A 5L K 38 25 A1 EDE v i) 2k o 38
£5 W45 Gk L AT EDF A 16 25 R 9k (ML 47 ik
I J d7 ke AR ABLRE T 2 0T T 4 A L UK A K OB AR
U S A% 2B ) A 1 2 5 P el b TR B
TR OGS L . Gregory J. Cowle 2 %
BEDFL #E47 T 4 T 40 9 3118 o A 3¢ 32 %2 A faf 4%
R M B AR T — R R 2 M 45
(MRC) Fl G ZF A7 H A& G M wT 98385 8 i s (FBG-TF)
FAZE G A BN B B O 451 .

2 SLEEE 5 R

Z T I B A HL IR 1B BB AR OB 28 19 T2 58
BEME 1 PR, XL R GG O
(Agilent A w] 94819A ) {E M A7 BL Kl iz U . K¢ fin o
SR B EAE 9 dBm, HZ 95 /N T 100 kHz, #il1iz 6
ST A U 30 B 7 ) 2 A 29 500 mo i SRR

TLS: tunable light source
EDFA: Er-doped fiber amplifier
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Fig. 1 Experimental setup of the single-longitudinal mode MRC BEDF laser
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Fig. 2 Schematic of mode selection of single-ring-cavity
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Fig. 4 Beat frequency spectrum of the MRC BEDFL. (a) Without MRC, (b) without MRC and with frequency range of

0~10 MHz, (¢) with only a subring cavity of 0.4 m, (d) with two-subring cavities of 0. 4 m and 3.2 m
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